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Background: The global COVID-19 pandemic is wreaking havoc on society. Bariatric patients 
are more prone to severe infection due to their high body-mass-index (BMI) and are more 
vulnerable to the effects of isolation such as depression or disruption of their health habits. 
 5 
Objectives: The purpose of this study was to quantify the impact of self-quarantine on bariatric 
patients and its relationship with weight gain. 
 
Setting: Academic hospital, United States. 
 10 
Methods: A 30-item survey examining several known contributors to weight regain was 
distributed among the postoperative bariatric patients of our clinic. Change in eating habits, 
exercise, depression, social support, loneliness, and anxiety were studied, among others. 
 
Results: A total of 208 patients completed the survey (29.3% response rate). A large percentage 15 
of patients reported an increase in their depression (44.2%), loneliness (36.2%), nervousness 
(54.7%), snacking (62.6%), loss of control when eating (48.2%), binge eating (19.5%), and a 
decrease in their social support (23.2%), healthy food eating (45.5%), and activity (55.2%). 13% 
reported hardship with vitamins’ accessibility. Patients more than 18 months out of surgery 
regained more than 2 kg during an average of 47 days. Risk factors for weight regain were found 20 
to be loss of control when eating, increase in snacking and binge eating, reduced consumption of 
healthy food, and reduced physical activity. 
 
2 
Conclusions: Bariatric patients are negatively affected by the COVID-19 pandemic and 
subsequent social isolation on many levels. This patient population is vulnerable to crisis 25 
situations and thus additional intervention is needed in order to address behaviors that lead to 
weight regain. 
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SARS-CoV-2, the causative agent of COVID-19, was declared a worldwide pandemic by the 
World Health Organization (WHO) on March 11, 2020[1]. The first United States (US) COVID-
19 case was reported in January 2020 and reached a peak incidence in early April [2]. The rapid 35 
spread of this highly contagious disease has mandated the adoption of social distancing and stay 
at home measures to reduce its transmission and “flattening the curve”. Preliminary data, 
however, have already shown that older age and obesity are the major negative prognostic 
factors for severe COVID-19 disease[3, 4]. More specifically, obesity has been linked with 
higher requirements of invasive mechanical ventilation and mortality[5] and some studies have 40 
even suggested that obesity is a risk factor for severe disease in younger patients. [6]. Given the 
fact that a vaccine will require time for development, clinical trials, FDA approval, and eventual 
manufacture and distribution, the main focus has been disease prevention. These include 
measures such as wearing a mask, social distancing, hand hygiene, and additionally in order to 
prevent severe disease, control of comorbidities and weight loss. [5, 7]. 45 
Obesity affects more than 42% of the US population [8]. The most effective and durable 
option for weight loss is bariatric surgery[9]. Nevertheless, weight regain is a common concern 
after surgery[10, 11] and has been shown to occur more frequently in patients with depression, 
anxiety, lower social support, and unhealthy eating habits such as snacking and loss of control 
(LOC) while eating[12-14]. 50 
 The psychological impact of isolation/quarantine and the fear of transmission of a 
potentially life threatening disease has been found to be both substantial and long-lasting[15]. 
Even though studies have been undertaken regarding weight gain in the general population, little 




population that is more vulnerable to stressors that can eventually lead to higher long-term 55 
weight regain and thus return of comorbidities. Regain of weight, in turn, can increase the risk of 
severe COVID-19 infection, lead to the return of obesity-associated comorbidities, and decrease 
the quality of life of those patients[10, 11]. Thus, the aim of this study was to assess the impact 






Survey design and distribution 
Following Institutional Review Board approval, a survey was distributed to patients who 
underwent weight loss surgery after December 31, 2013 at a single institution. A 30-item survey 
was sent to participants by email. Questions pertained to the patients’ employment status, eating 65 
habits, weight gain, vitamins and comorbidities, exercise habits, lifestyle, and mental health 
since the disruption to their normal routine by the COVID-19 pandemic. All questions regarding 
mental health and eating habits were derived and/or modified from validated instruments. (Table 
1) The following modifications were made in accordance with our objectives: 1.) the reporting 
time frame was changed to pre and post pandemic disruption, 2.) we chose a uniform response 70 
choice format (7-point Likert scale), 3.) in order to keep the survey short, hence increase 
response rate, we chose the most important, in our opinion, symptoms rather than including 
whole questionnaires to assess problem areas, and finally, 4.) the wording sometimes needed to 
be changed slightly to fit our COVID questionnaire format. The snacking, binge eating, and loss 
of control questions were based on Eating Loss of Control Scale (ELOCS) questionnaire[18]. 75 
The two depression items were based on the Patient Health Questionnaire 2-question version 
(PHQ-2)[19]. The two anxiety items were based on the Generalized Anxiety Disorder 2-question 
version (GAD-2)[20]. A 2016 review of loneliness and social support classified 54 measures into 
two dimensions, functional/structural, and subjective/emotional[21]. Valtorta et al., in identifying 
the functional/structural dimension of social relationships, emphasized the size of the social 80 
network, source (e.g., family or friends) and availability. To capture this in one question, we 
asked: “I have ____social support compared to before the disruption of my normal routine by the 




professional support).” To assess the second dimension, we chose a direct question about 
loneliness[21], an approach recommended by the United Kingdom’s national program to assess 85 
loneliness if only one question is employed[22]. Finally, the rest of the questions were 
formulated by the authors. (Table 1) Patients were also questioned on duration of social 
distancing at the time of the questionnaire completion. Additional manual review of patient’s 
medical records was performed to obtain patient demographics including age, sex, race, type of 
insurance, number of months out from surgery. Those demographics were not captured through 90 
the questionnaire in order to reduce reporting bias. Importantly, the questionnaire was released 
during the state of Indiana’s peak day of COVID-19 cases on April 26, 2020[23]. 
 
Statistical analysis 
Survey results were imported into Microsoft Excel (Redmond, WA). Data were then 95 
imported into SPSS (Armonk, NY) for further statistical analysis. Mean ± standard deviation 
(SD) were calculated for continuous data, and total counts were tabulated for categorical data. 
Any missing data was addressed using the pairwise deletion method. Scores from the Likert (1-
7) scale responses, were treated as continuous data. The decision to treat the Likert scale as a 
continuous variable was made due to the large sample size of our study (i.e., more than 10 100 
observations per group), and to gain more robust and unbiased answers offered by a parametric 
analysis.[24, 25]. Likert scale answers 1-7 were converted to a scale from -3 to +3 such that a 
positive value (+1, +2, and +3) represents a positive response (slightly more often , moderately 
more often, and much more often respectively), while a negative value (-1, -2, and -3) represents 
a negative response (slightly less often, moderately less often, and much less often respectively). 105 




In order to identify the various factors that affected our patients’ responses we performed linear 
regression analyses for each dependent variable (questions regarding emotions, eating habits, and 
exercise) while accounting for confounders such as patient current age (continuous variable), 
patient sex (female/male), race (White, Black, and Latin/Hispanic), type of insurance (private, 110 
and government), change of patient social support (Likert scale 1-7), change of weight (current 
weight minus the weight during the first day of social distancing), days in quarantine (continuous 
variable), and months out of surgery (continuous variable).  
A binary logistic regression analysis was performed for binary variables such problems with 
access to essential vitamins (yes/no), and exacerbation of comorbidities if any (yes/no) while 115 
accounting for the same confounders. 
A sub-group analysis regarding weight change during the pandemic was conducted using 
ANOVA on patients with different postoperative follow-up (0-6, 6-18, and >18 months). 
Responses to the free-text questions, such as asking respondents to elaborate on the problems 
faced with obtaining vitamins, were qualitatively analyzed for common themes. 120 
All statistical analyses were performed using SPSS and a p-value of <0.05 was considered 
statistically significant. We elected to present only the significant results of the multivariate 





A total of 208 postoperative bariatric patients completed the survey out of the 710 emails 
that were sent (29.3% response rate). More specifically, 180 patients had undergone a primary 




primary procedures consisted of 114 laparoscopic Roux-en-Y gastric bypasses (LRYGB), 53 
laparoscopic sleeve gastrectomies (LSG), and 13 others. All survey questions were answered by 
87-100% of the participants. At the time of the questionnaire completion, the patients were social 
distancing for on average for 47.7 ± 13.5 days and were on average 30.6 ± 22.1 months out of 
surgery. For those who were employed before the pandemic and were not retired (n=158), 31% 135 
were still working at their office and 41.1 % from home, while a smaller percentage was on a 
leave of absence (8.9%), or were terminated from their job (1.3%); the rest 17.7% responded 
“other” for their work situation but did not specify further. Participants’ characteristics can be 
found in Table 2. During those days of quarantine, patients in early post operative period had 6 ± 
3.5 kg of weight loss. Patients who were 6-18months out of surgery lost 0.7 ± 3.9 kg. Finally, 140 
those patients who were more than 18months out from surgery reported an average weight gain 
of 2 kg ± 4.2 (p<0.001). Only four patients tested positive for COVID-19, and only 3 were 
hospitalized for another medical condition other than COVID-19. 
The patients’ responses to the questionnaire can be found in Table 3. The majority of the 
respondents experienced some symptoms of mental health degradation. Many patients (36.2%) 145 
felt lonely either slightly, moderately, or much more often than before the COVID-19 pandemic. 
Similarly, 32.7% felt more worried and 54.7% felt more nervous. Depressed mood was seen in 
44.2% of the respondents, while 37.4% of them felt a decrease in interest and/or pleasure. More 
specifically, following a multivariable analysis for confounders, higher levels of loneliness were 
observed among patients with government insurance (coefficient=0.265, p=0.009), younger age 150 
(coefficient=-0.242, p=0.021), and worsening social support following COVID-19 pandemic 
(coefficient=-0.447, p<0.001). Similarly, younger patients were more worried (coefficient=-




Nervousness was more frequently seen among younger patients (coefficient=-0.371, p<0.001), 
while depression was more common among patients with government insurance 155 
(coefficient=0.265, p=0.014) 
Eating habits were severely affected as well, as 45.5% reported eating less healthy food 
than before the COVID-19 pandemic. Snacking was the most frequently reported bad eating 
behavior (62.6%) followed by loss of control when eating (48.2%) and binge eating (19.5%). 
Following a multivariable analysis, patients who were eating less healthy food were more likely 160 
to gain weight during the pandemic (coefficient=-0.422, p<0.001). Interestingly, patients who 
were social distancing for fewer days and were closer to their surgery date were eating 
unhealthier food (coefficient=0.174, p=0.002 and coefficient=0.233, p=0.002, respectively). 
Similarly, patients with exacerbated snacking habits regained more weight (coefficient=0.409, 
p<0.001), and were more likely to be white (coefficient=0.210, p=0.006) and younger 165 
(coefficient=0.196, p=0.014). Loss of control while eating was associated with more weight gain 
too (coefficient=0.457, p<0.001), and was more common in patients further out from their date 
of surgery (coefficient=-0.210, p=0.01). Finally, binge eating habits were more likely to lead to 
weight regain during the pandemic (coefficient=0.394, p<0.001). 
Exercise during the pandemic was found to be negatively affected with 51.8% of the 170 
respondents being less active, and 55.2% reporting a reduction in their aerobic exercise. More 
specifically, before the pandemic, patients were exercising on average 2-3 hours/week, while 
during the pandemic their exercise time was reduced to 1-2 hours/week (p<0.001). The 
multivariable analysis revealed that white patients were exercising more than black 
(coefficient=0.167, p=0.039), and were involved in more aerobic activities (coefficient=0.170, 175 




patients with private insurance were exercising more than those with government insurance 
(coefficient=0.172, p=0.038). What is more, more exercise was found to be associated with less 
weight gain (coefficient=-0.180, p=0.026), while inactivity was more common among patients 
who were in quarantine for fewer days (coefficient=-0.178, p=0.031). 180 
Social support was reported to be decreased due to the pandemic by 23.2% of our 
patients. In order to improve their social support, 71% of our patients were using our clinic’s 
Facebook social support group. In this group, they have the ability to communicate, motivate, 
and be motivated by their peers through chat in a protected environment where only patients of 
the clinic are allowed. Additionally, patients can seek advice from our group’s supervising 185 
healthcare professionals such as physician assistants, nurse practitioners, dietitians, and nurses. 
The pandemic created obstacles for access to essential vitamins as reported by 13% 
patients. Interestingly, nearly 26% of the patients reported some worsening in their 
comorbidities. Nearly 26.3% were smoking more than usual, and 40.1% of those who were 
drinking alcohol had an increase in consumption. Patients who reported a worsening of their 190 
comorbidities were also given a follow up question allowing for them to free type which 
comorbidities were worsening and how. Many of the participants who responded described 
multiple comorbidities ranging from worsening blood pressure (BP), higher blood glucose, 
worsening of anxiety and depression, worsening arthritis pain due to inactivity, and worsening of 
their inflammatory bowel syndrome. The most frequent answer provided was a disruption to 195 
their sleep (either worsening sleep apnea or increased insomnia). Additionally, there were four 
participants that reported improvement in their comorbidities, two of which stated that they felt 
less tired because of better sleep, one reported better controlled BP and another stated they had 




those, only five had increased the amount that they smoked since the start of the pandemic. 200 
Following the multivariable analysis, white people had fewer issues with obtaining their vitamins 
compared to black people (odds ratio=0.279, p=0.025), older patients had slightly less of an issue 
with vitamin accessibility (odds ratio 0.926, p=0.004), while patients with private insurance were 
less likely to have any hardship obtaining vitamins (odds ratio=0.260, p=0.017).  
Of note, half of the patients who attended an online meeting with the bariatric clinic 205 
during the pandemic preferred it over the in-person meetings (50.5%).
Discussion  
The Covid-19 pandemic, as most other pandemics, is relatively unique among disasters in 
that initially there was not much information about the disease that was knowns. The virus 
causing the COVID-19 is an invisible enemy, and the complete list of symptoms, 210 
contagiousness, incubation period, lethality, and timeframe for return to “normal,” and long-term 
sequela are not immediately known. In this study we investigated the implications of COVID-19 
pandemic on patients after bariatric surgery, a population which is significantly more vulnerable 
to social isolation, depression, anxiety, and eating disorders. More specifically, we were 
interested in identifying how social isolation affected their mental health, social support, eating 215 
habits, exercise and their weight regain (if any), among others. Our results revealed that the 
pandemic has significantly affected our post-bariatric surgery population in most of our studied 
aspects, which sadly confirms the hypothesis. 
Since the onset of measures to manage the pandemic, bariatric surgery patients have 
experienced an increase in depressed mood, anxiety/worry, and loneliness. Not surprisingly, 220 
pandemics can trigger or exacerbate these, and other, mental health symptoms including 
insomnia, anger, numbness, and bereavement[15], and even suicide [26, 27]. Mental health 
problems can last longer than the infection itself, and spread more widely than the epidemic[28]. 
For these reasons, it has been recommended that mental health professionals should be on the 
“front line”[29]. 225 
Additionally, the quarantine order that is necessary to limit contagion further complicates 
the emotional distress involved. In their rapid review of the psychological impact of quarantines, 
Brooks et al. (2020) found several contributors which determine the level of distress, including 




information[15]. Unlike other disasters such as earthquakes, floods and tornados, pandemics do 230 
not easily promote social support. Loneliness was thought to contribute to the rise in older 
adults’ suicides during the 2002-2004 SARS outbreak[27]. Relatedly, the resulting quarantine of 
a dysfunctional family unit can cut off healthy outside connections, such as schools and 
employers, and lead to increased violence against those most vulnerable[30, 31]. Our study 
demonstrated an overall reduction in perceived social support, and an increase in loneliness. The 235 
exacerbation of loneliness was especially reported by patients with non-commercial insurance. 
This makes sense as type of insurance can be a proxy for the degree to which one has the 
financial means to circumvent the isolating effects of a pandemic (e.g., technology). Support 
group attendance has been associated with greater weight loss after bariatric surgery [32, 33]. 
With clinics reducing availability and even closing during a pandemic, alternative means of 240 
providing support to patients are needed. Social media platforms can at least partially fill this 
gap, but the feasibility and effectiveness of this form of support are only recently being 
researched[34]. Telehealth visits have been well received by patients. For example, physical 
training via telehealth has been shown to be helpful in patients preparing for bariatric surgery 
[35]. There is strong evidence for the acceptability, effectiveness, and cost savings of tele-245 
behavioral health interventions in general[36], and in the bariatric population more 
specifically[37]. As mentioned above, not all patients have the financial means to afford up-to-
date hardware and WiFi, so telephone-only contact will need to suffice. Fortunately, even 
telephone-only contact can be experienced as helpful by patients who have had bariatric 
surgery[38], and can be effective in the treatment of anxiety and depression[39]. 250 
Based on the results of this study, unhealthy eating habits worsened during a pandemic. 




associated with higher weight regain. It is known in the literature that unhealthy eating habits are 
associated with weight regain following bariatric surgery. Specifically, studies using validated 
questionnaires have shown that loss of control when eating was associated with weight regain 255 
[40-42]. Moreover, snacking is associated with weight increase even when the consumed calories 
between patients remain stable[43]. A similar association was found between binge eating and 
weight regain in postoperative bariatric patients [41, 44]. During the quarantine, patients further 
out of their surgery date were eating relatively healthier food which may be explained by greater 
experience with dietary adherence[45]. In addition, patients in the first days of quarantine were 260 
eating unhealthier which might be due to the initial high stress the social distancing inflicted on 
patients. 
Weight regain was more prevalent among patients more than 18 months out of surgery. 
The amount of weight regain was non-negligible especially when taking into consideration the 
limited time most patients were social distancing at the time of the survey. That finding is even 265 
more significant in bariatric patients as it is known that once weight regain starts, it gets 
cumulative over time as it is hard to lose afterwards[46]. 
Moreover, since the start of the pandemic, the amount of exercise performed per week by 
the participants was overall decreased and there was an increase in inactivity, resulting in 
increased weight gain. Aerobic exercise, which has been shown to have greater impact on weight 270 
loss, was much affected[47]. Mandated closure of gymnasiums also likely contributed to 
decrease in exercise in some patients that depended on the equipment and the community for 
motivation. As previously mentioned, being of black race and lower socioeconomic status were 
shown to be associated with decreased aerobic exercise and increased weight gain during this 




residential areas. There is also a lower number of local parks in those areas [48, 49]. Both factors 
might explain the difference we are observing in amount of aerobic exercise. Another possible 
explanation is that people of lower socioeconomic status might be living in food deserts, or are 
prone to food insecurity, promoting consumption of cheaper, unhealthy foods[50]. It is well 
established that Blacks and Hispanics have a disproportionally larger incidence of poverty than 280 
Whites[51]. In a time when the whole population is under stress due to rising unemployment and 
fear of infection caused by a global pandemic, it is logical that people who were already 
suffering with financial hardship would pay less attention to their physical wellbeing. 
Participants that reported difficulty obtaining vitamins (13% of participants) were given a follow 
up question to determine the cause. Although there were a few responses pertaining to lack of 285 
funds to pay for the medication, the vast majority did not want to go to a pharmacy or hospital to 
pick up the medication and were having difficulty obtaining the vitamins online due to shipment 
delays or them being out of stock. Multivariable analysis showed that elderly patients and 
patients with private insurance had less hardship in obtaining their vitamins. It is counterintuitive 
that the elderly, who are higher risk of serious complication due to SARS-CoV-2 infection, 290 
would have less difficulty obtaining vitamins. Some studies have showed that as age increases so 
does medication compliance[52, 53] although our question was focused on difficulty obtaining 
vitamins it is possible that older patients, who put a greater importance on medication 
compliance, were more willing to risk leaving their homes to obtain there vitamins. Another 
possibility is that elderly patients could have had help obtaining their medications from family 295 
and friends, whereas younger patients had to obtain the vitamins themselves. What is more, 
many patients reported increased insomnia or worsening sleep apnea during the COVID-19 




increased stress from the pandemic, is the decrease in exercise and increase in inactivity which 
studies have previously shown to affect sleep[54]. Only five of the 208 patients had either started 300 
smoking or increased the amount of smoking since the start of the pandemic. This number could 
possibly be biased due to the importance of smoking cessation as stressed by surgeons because 
of the increased risk of marginal ulcers[55, 56] and fear of the participants to answer truthfully to 
smoking. Twenty-seven of the 208 patients had either started or had an increase in alcohol 
consumption since the start of the pandemic. This comes to no surprise as new stressors such as 305 
those caused public health crisis’ have been showed to cause an increase in alcohol 
consumption[57]. 
Our work has several implications for clinical practice. Bariatric programs should have 
initiatives in place that can address similar issues and minimize the negative effects on this 
vulnerable population. Development of support systems such as online group meetings can be a 310 
way to increase patients’ social support and morale. For patients with limited access to the 
internet, direct phone-calls can still be a valuable source of encouragement. Additionally, more 
regular follow-up meetings with this patient population during difficult times can assist in 
addressing any issue such as worsening of their comorbidities by offering counseling and 
adjusting some of their medications. Additionally, developing services for delivering vitamins 315 
would be beneficial as many seemed to face difficulties in acquiring them.  
Our study, however, does not come without limitations. This study entails results from 
patients of only one institution. Moreover, the response rate achieved increases the probability 
for a response bias. However, it is well known that email surveys have small response rates and a 
29.3% rate is on the high end of the expected rates. For reasons listed in the Methods section, we 320 
chose not to include entire validated questionnaires in our survey in order to keep it short enough 
17
to encourage completion, and response options that were uniform in our questionnaire. One 
additional limitation of this study is that the weight loss or regain was based on the patient 
reported weight, which is known to be under-reported by obese individuals[58]. Additionally, 
even though there is literature supporting that the 7-likert scale can be used as a continuous 325 
variable, there might be an inherent bias according to other studies. Furthermore, another 
limitation is that the participants’ time since weight loss surgery varied. Some weight regain is 
expected a few years after surgery[59, 60], and thus the weight regain seen in the patients who 
were more than 18 months out of surgery might not be entirely explained by the implications of 
the COVID-19 pandemic. Additionally, there is also a subgroup of patients who are between 6 330 
and 18 months out of their surgery who are expected to lose more weight during the same period 
but due to the COVID-19 pandemic they might have lost less than expected. However, this did 
not affect the associations between weight regain and the studied parameters as the time after 
surgery was accounted as one of the confounders. Future studies looking at these patients’ actual 
versus expected weight loss through historical cohorts could help set expectations for patients if 335 
a situation like this arises again. 
Conclusions 
Our study’s results confirm that postoperative bariatric patients experience difficulties 
during the COVID-19 pandemic in many levels; our patients’ mental health is deteriorating, their 340 
social support is declining, their eating habits are worsening, and their exercise is decreasing, all 
leading to weight regain. The bariatric population is vulnerable to crisis situations and thus extra 
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Table 1. Questions from validated questionnaires 
Main Questions (7-point Likert-scale) Source from which derived 
Related to binge eating and snacking 
 
Compared to before the disruption of my normal routine by the 





Derived from ELOCS [18] Compared to before the disruption of my normal routine by the 
COVID-19 pandemic I tend to consume large quantities of food in a 
short period of time ___ 
Compared to before the disruption of your normal routine by the 
COVID-19 pandemic I eat despite not feeling hungry ___ 
Related to depression  
Compared to before the disruption of your normal routine by the 
COVID-19 pandemic, I feel little interest or pleasure in doing things 
that I enjoyed doing before ___ 
 
 
  Derived from PHQ-9 [19] 
Compared to before the disruption of your normal routine by the 
COVID-19 pandemic, I am feeling down, depressed or hopeless ___ 
Related to anxiety  
Compared to before the disruption of your normal routine by the 
COVID-19 pandemic, I feel nervous, anxious or on edge ___ 
 
 
Derived from GAD-2 [20] Compared to before the disruption of my normal routine by the 
COVID-19 pandemic, I am unable to stop or control my worrying 
___ 
Compared to before the disruption of my normal routine by the 
COVID-19 pandemic, I feel lonely ___ 
Obtained from the 
recommended single direct 
loneliness question by the 
England Office for National 
Statistics [22] 
Related to exercise 
Compared to before the disruption of my normal routine by the 
COVID-19 pandemic I am now inactive __ 
(inactive=sitting, lying down, napping/or sleeping) 
 
NV 
My exercise routine includes ___ aerobic exercise (jogging, bike 
riding, brisk walking, swimming) now compared to before the 
disruption of my normal routine by COVID-19 
 
NV 
Related to food consumption 
Compared to before the disruption of my normal routine by the 
COVID-19 pandemic I now eat healthier food ___ 




Related to social support 
I have ___ social support compared to before the disruption of my 
normal routine by the COVID-19 pandemic (social support can be 
family, friends, significant other, healthcare professional support) 
NV 
NV, non-validated question 
[18], Reference 18; [19], Reference 19, [20]; Reference 20; [22], Reference 22 
Table 2. Patient characteristics 
Total N 208 
Age (Mean ± SD)  48.9 ± 11.2 









Private insurance, % 73.5% 
Months out of surgery 
(Mean ± SD) 
30.6 ± 24.5 
Pre-quarantine weight 
Mean ± SD, (kg) 
92.1 ± 23.6 
Current weight  
Mean ± SD, (kg) 
92.8 ± 23.7 
Weight change 






-6 ± 3.5 
-0.7 ± 3.9 
2 ± 4.2* 
 SD, standard deviation; kg, kilograms 
*Weight gain of patients who were more than 18months  
out of surgery was found to be significantly higher using ANOVA 
(p<0.001) 
Table 3. Implications of COVID-19 pandemic on patients’ mental health, eating habits, and 
exercise 
Change during pandemic 
 
Mean ± SD* Ν (% of affected 
patients) 
N (% of neutral 
patients) 
N (% of unaffected 
patients) 
Increased loneliness 1 ± 1.5 72/190 (37.9%) 107/190 (56.3%) 11/190 (5.8%) 
Increased nervousness 1 ± 1.3 104/190 (54.7%) 76/190 (40.0%) 10/190 (5.3%) 
Increase in snacking 0.8 ± 1.4 119/190 (62.6%) 49/190 (25.8%) 22/190 (11.6%) 
Increase in depressed mood 0.8 ± 1.3 84/190 (44.2%) 95/190 (50.0%) 11/190 (5.8%) 
Increased worry 0.7 ± 1.3 64/190 (33.7%) 116/190 (61.0%) 10/190 (5.3%) 
Increased loss of 
interest/pleasure  
0.5 ± 1.4 71/190 (37.4%) 98/190 (51.6%) 21/190 (11.0%) 
Increased loss of control 
when eating 
0.5 ± 1.4 92/191 (48.2%) 76/191 (39.8%) 23/191 (12%) 
Increase in binge eating 0.4 ± 1.3 37/190 (19.5%) 131/190 (68.9%) 22/190 (11.6%) 
Decrease in social support 0.4 ± 1.1 44/189 (23.3%) 125/189 (66.1%) 21/189 (11.1%) 
Decrease in healthy food 
eating 
0.6 ± 1.4 87/191 (45.6%) 77/191 (40.3%) 27/191 (14.1%) 
Decreased aerobic exercise 1.1 ± 1.7 106/192 (55.2%) 56/192 (29.1%) 32/192 (16.7%) 
*The values range from +3 to -3 with the positive and negative values indicating the amount 
each parameter increased or decreased, respectively, during COVID-19 pandemic; 
Affected patients responded +1 to +3, neutral ones responded with 0, while the unaffected with 
-1 to -3; 
SD, standard deviation; 
1. 43.6% of postoperative bariatric patients regained some weight during the social
distancing of COVID-19 pandemic.
2. More than half of the patients were feeling more nervous, were snacking more, and
were less involved with aerobic exercise.
3. Factors associated with weight regain during isolation were consuming less healthy
food, exercising less, snacking, binge eating, and loss of control while eating.
4. Several factors related to WR can be used to counsel patients preoperatively and direct
postoperative strategies that minimize WR risk.
